A preliminary investigation of phoshodiesterase 7 inhibitor VP3.15 as therapeutic agent for the treatment of experimental autoimmune encephalomyelitis mice.
cAMP plays a significant role in signal transduction pathways controlling multiple cellular processes such as inflammation and immune regulation. cAMP levels are regulated by a family of phosphodiesterases (PDEs). We have studied the effects of a novel PDE7 inhibitor (PDE7i) treatment on mice with experimental autoimmune encephalomyelitis (EAE) a model of multiple sclerosis (MS) and compared it with another PDE7i. EAE was induced by immunizing C57BL/6J mice with myelin oligodendrocyte glycoprotein (MOG35-55) peptide. Mice were treated daily either from disease onset or from disease peak with each PDE7i and with fingolimod (used in therapy for MS patients) and disease evolution was followed by clinical symptoms. We examined neuropathology of spinal cord, ex vivo lymphocyte proliferation by [3H]-thymidine incorporation, TNFα by ELISA and cAMP-PDE mRNAs expression by in situ hybridization histochemistry (ISHH) in spinal cord of EAE mice treated with both PDE7 inhibitors. Treatment of EAE mice with the novel PDE7i, VP3.15 showed more efficacy in reducing clinical signs at 10mgkg-1 than the other PDE7i, BRL50481 and similar to fingolimod. VP3.15 acts on peripheral lymphocytes inhibiting their proliferation and TNFα secretion in a dose-dependent manner. PDE7i treatment alters the levels of PDE4B and PDE7 mRNA expression in EAE mice spinal cord. Given the interest in the development of new drugs for MS, including PDE7i as anti-inflammatory drugs, it is important to study the role played by PDE7 in neurodegenerative diseases with inflammatory component to better understand the beneficial and detrimental effects of a future therapy.